Calculation
If the capacitances of the two electrodes, i.e. positive and negative, can be expressed as Cp and Cn, respectively, the overall capacitance (CT) of the entire cell can be expressed as eqn (1):
In a symmetrical supercapacitor, Cp= Cn=C0, where C0 represents the per-electrode capacitance and in this study represents the capacitance of one electrode. So the relationship between CT and C0 should be as eqn (2):
where I, t and V are charged current, t is the discharge time, tOMC is the discharge time of blank OMC membrane on Nickel foam. V is the voltage drop upon discharging (excluding IR drop).
As a result, the per-electrode specific capacitance (Cs0) and volumetric capacitance (Cv0) of 
Where m0 is the mass of active materials in one electrode, mT represents the total mass of active materials in the whole cell, in which mT=2m0. Cs-cell is the specific capacity of the whole cell.
V0 is the volume of one electrode (about 0.08 cm 3 ). Considering the very low thickness of separator (Celgard 3501, about 50 µm), the total volume of the device vt≈2v0. Cv-cell is the volumetric capacitance of the whole device.
The specific energy (Es) and power densities (Ps) of this supercapacitor can be expressed as eqn (5) and (6):
The corresponding volumetric energy and power density are calculated through eqn (7) and (8):
Measurement of ionic conductivity
Ionic conductivity of PVA-BMIMCl-Li2SO4 gel in the supercapacitor is determined from impedance spectrum. The sample is sandwiched between two nickel foam sheets in this measurement. The ionic conductivity σ (mS cm -1 ) of gel is calculated by the following equation
where L (cm) is the distance between the two nickel foam sheets, R(Ω) is the bulk resistance, and S (cm 2 ) is the contact area of the gel and nickel foam sheets during the experiment. 
